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Stratosphere/Mesosphere/Thermosphere 
CO - MLS
• Sources: CO2 photolysis, CH4 oxidation etc.
• Good tracer for dynamical processes.

Troposphere CO –
TES & MLS (upper trop)

Sources: CH4/NMHC oxidations, 
combustion of biomass/fossil fuels.

Sinks: OH oxid, flux to strat, soil uptake.
• Good tracer for transport studies 
(life time of a few week/month); 

• Precursor of troposphere ozone.



Troposphere CO
• Validation of MLS upper tropospheric CO                                    Nathaniel Livesey

• TES CO validations                                                 Ming Luo

• Preliminary Comparisons between TES CO and MOPITT                           Ben Ho
pre-V4 CO products 

• Plans/results for TES/AIRS/MOPITT CO validations                         Juying Warner 

• Assimilation of the CO-sensitive radiances in the CTM:                       Valery Yudin
Implications for comparisons between the multi-sensor 
CO retrievals.       

Stratosphere/Mesosphere/Thermosphere CO
• Validation Status Report: Carbon Monoxide          Bob Harwood / Hugh Pumphrey

from MLS in the middle atmosphere. 















• Agreement within CO area variability and 
estimated errors of 10-20% in most airports.
• Waiting for data after May 2005.

• Comparisons made 
Sept 04 – May 05

MOZAIC

• Agreement within CO area variability and 
the estimated errors of 10-20%. in Houston 
area.

• Comparisons made; 
paper will go to special 
JGR issue

INTEX-B
(DACOM)

• Agreement within CO area variability and 
the estimated errors of 10-20%.

• Good agreement with ACE 
• MLS being too high
• Understand AIRS AK

• Good agreement in global patterns
• Influence of a priori constraints on CO 
retrievals of both instrument.  The 
agreement much improved after adjusting  
the retrieval with a priori info.
• MOPITT will release V4 data

Results / problems

• Comparisons made 
AVE-04; paper will go to 
special JGR issue

AVE
(Argus)

CARVE (Alias)

• Time trends with ACE 
data in upper trop
• One day 2004 data with 
MLS in upper trop
• AIRS in preparation

ACE
MLS 
AIRS

• Data from Sept 20-21, 
2004.  JGR paper in 
review for 85+ days!

• Monthly 

MOPITT 

ProgressComparison 
Sources



CO Monthly Means at 681.3 hPa (TES) & 700 hPa (MOPITT):  Jan 2006

TES a Priori

TES MOPITT day/night ave, aPriori Frac < 50%

MOPITT day/night ave, all data

MOPITT a priori = 94 ppb



Houston Only
(Best Coincident Profiles)



Purpose : to use the MOPITT CO products to 
quantitatively validate TES CO profiles 
and understand the possible causes of the 
differences between these two datasets  

Outlines :
• Difficulties 
• Comparison Method
• Comparison Results :

1) Global CO distributions
2) 1x1 grid CO at different levels 
3) Zonal mean comparisons

• Conclusions and Future Works

Motivations

Fig. 2



MOP vs. TES CO in 1x1 Grid at 
500mb

Day Night
Fig. 5



AIRS/MOPITT/TES Nov. 4 - 16, 
2004• This TES dataset is before the TES bench warming in 2005 and no quality control is applied

• All three sensors capture the large features of the elevated CO.
• MOPITT and TES agree more at low CO values over the Southern Hemisphere oceans than 

with AIRS.
• TES high values at high Northern Hemisphere latitudes seems be artificial.

AIRS

MOPITT

TES

AIRS
-TES



Data Assimilation of CO-sensitive 
Radiances in the CTM: Implications to 

Comparisons of Multi-sensor Data

V. A. Yudin, D. P. Edwards,  J. C. Gille, and  G. L. Francis.
National Center for Atmospheric Research, Boulder, 

Colorado, USA

Boulder, AURA Science Team Meeting, 
September 11, 2006



Mapping TES CO retrievals and TES a priori to MOPITT 
“space” with MOPITT a priori and averaging kernels 

(all quantities are the “zonal” means).
MOPITT CO RETRIEVAL
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TES_RET => MOPITT GRID
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Projecting TES CO onto 
MOPITT retrieval space


